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© A transfer medium including a transfer portion 
having a transfer characteristic capable of separating 
only a region imparted with ink. 

A mirror image of the image to be transferred is 
formed on the transfer medium (707) using an ink jet 
printer. The transfer medium is then contacted im- 
age-side down with an image support to which the 
image should be transferred and heat or pressure 
are applied to transfer the ink from the transfer 
medium to the image support. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a transfer me- 
dium applicable for a method of forming an image 
by transfer, and particularly to a transfer medium 
effective for liquid ink and a method of forming an 
image by transfer of ink using the transfer medium. 
The present invention further concerns a method of 
forming an image which enables the printing by 
liquid ink on various printing media, for example, a 
simple textile printing using a cloth as an image 
support. 

Background Art 

Printing techniques have been variously pro- 
posed and put in practical use. In particular, as 
information processing techniques have been sig- 
nificantly developed in recent years, printing meth- 
ods using liquid ink have been widely used as 
output units of computers, facsimiles and word 
processors. Of these printing methods, an ink jet 
printing method is of a type with non-impact, in 
which there are little generated noise upon printing. 
It is further advantageous in enabling high speed 
printing, and in carrying out printing on a plain 
paper sheet without any specific fixing process, 
and therefore, it has been widely used. 

The ink jet printing method having the above 
advantages has been applied for various printing 
media as well as a plain paper sheet. In particular, 
the application for textile printing on cloths has 
been remarked. However, a textile printing appara- 
tus is on the industrial scale, and it is difficult for a 
user to easily and freely perform the precise print- 
ing using the above apparatus. 

Such an ink jet type textile printing has been 
proposed, for example in Unexamined Japanese 
Patent Publication No. SHO 61-55277. It discloses 
a cloth used for ink jet printing which contains a 
compound having no dyeing affinity substantially 
against a dye to be printed to the cloth in an 
amount of 0.1 to 50 wt%, and an ink jet printing 
method using the cloth, thereby preventing bleed- 
ing of the ink jet printing. However, this method 
does not examine the initial feeding ability of the 
cloth in the general ink jet printer, and therefore, it 
is practically limited to the industrial textile printing 
application. 

A technique for solving the above problem has 
been disclosed by the applicant of the present 
invention in Unexamined Japanese Patent Publica- 
tion No. SHO 62-53492. In this technique, a broad 
cloth of 100% cotton is dipped in a solution con- 
taining the component of an ink receiving layer and 
is slightly squeezed, and is then put on a commer- 



cial reporting paper sheet, so that the broad cloth 
of cotton is easily mounted on a printer, thus 
ensuring the feeding ability of the cloth while pre- 
venting the bleeding and blurring of an image. In 

5 this method, the cloth after printing is removed 
from the printer, after which the fixing is performed 
and the ink receiving layer solution is removed with 
a neutral detergent, thus forming a printed article 
by an ink jet printer. With this method, the ink jet 

w textile printing on a non-industrial scale becomes 
possible using only the solution containing . the 
component of the ink receiving layer, cloth, ink jet 
printer, and drier; or a plain paper sheet, steam 
iron and commercial detergent. As for the liquid 

75 and the solution containing the component of the 
ink receiving layer suitable for the cloth, these are 
not widely commercially available, but can be ob- 
tained by ink jet printer manufacturers or the like. 
In the above method, since the ink jet printer is 

20 of a type wherein a printing medium is manually 
mounted on a cylindrical platen as a main feeding 
means, the cloth overlapped on a paper sheet is 
easily mounted. However, in the recent ink jet 
printer, a printing medium is mainly automatically 

25 mounted to a feeding means; accordingly the 
mounting described in the above method is not 
suitable for the feeding means of this automatic 
mounting type ink jet printer. Moreover, a cloth 
tends to cause wrinkling, and thereby generates 

30 irregularities on the surface to be printed, resulting 
in the disturbance in a printing image, and the 
breakage of a printing head. In the above method, 
therefore, it is very difficult to handle a cloth. 

To avoid the difficulty in handling a cloth, there 

35 may be considered a method using transfer type 
textile printing. 

This method has been already proposed using 
thermal transfer printing. It includes .the steps of 
preparing an intermediate transfer medium in which 

40 an ink receiving layer separable in a film shape by 
heating is formed on a base material such as a 
paper sheet; carrying out printing on the intermedi- 
ate transfer medium, overlapping the ink receiving 
layer side of the intermediate transfer medium on a 

45 cloth, ironing the laminated body from the base 
material side for separating the whole ink receiving 
layer from the supporting body together with a 
printing image, thereby bonding it to the cloth. In 
this case, however, the portion except for the print- 
so ing image, that is, the portion except for a region 
stuck with ink is transferred and bonded on the 
cloth, so that the film-like ink receiving layer is 
present over the whole cloth. This causes a prob- 
lem that the surface of the cloth is quite different 

55 from the original one in quality and feeling. 

On the other hand, a method using ink jet 
printing has been disclosed, for example in Unex- 
amined Japanese Patent Publication Nos. SHO 53- 
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65483 and SHO 60-76343. In the former, ink jet 
printing is performed on a transfer sheet consti- 
tuted of a sheet base coated with transfer varnish, 
" to form an image, and a cloth to be printed is 
overlapped on the transfer sheet and pressurized at 5 
a specified pressure, thus transferring an image on 
the cloth. In this method, the transfer varnish in a 
region formed with no image tends to be trans- 
ferred on the cloth together with the image; or it is 
difficult for a user to easily remove only the trans- 10 
fer varnish without disturbance of the image by the 
soaping performed after the transfer. 

In the latter, that is, in Unexamined Japanese 
Patent Publication No. SHO 60-76343, there has 
been proposed a method of imparting ink contain- 75 
ing dye on a smooth surface endless support hav- 
ing no affinity with dye and no permeability for dye, 
removing solvent, and continuously transferring the 
dye on a cloth. In this method, only the image, 
portion can be transferred on the cloth; however, 20 
the special ink jet printing apparatus having an 
endless support, and accordingly it is also difficult 
for a user to easily perform the printing on a cloth 
using a commercially available ink jet printer. 

Thus, there are required a new transfer me- 25 
dium and a new method of forming an image using 
the transfer medium, which is capable of using the 
commercially available ink jet printer, being easy in 
handling, and keeps the quality of the cloth after 
printing. 30 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
a means enabling to print by ink on various printing 35 
media in a non-industrial field, to provide a simple 
textile printing particularly used for a cloth, and to 
provide a method of simply obtaining a clear print- 
ing image by ink jet textile printing without any 
difficulty in feeding a cloth on a printing apparatus. 40 

Another object of the present invention is to 
provide a simple textile printing and apparatus 
thereof using an ink jet technique, and further a 
medium used in the above method; and particularly 
to provide a method easy in handling and without 45 
harming the quality of a cloth after printing. 

A further object of the present invention is to 
freely printing an image to a various material as 
well as a cloth. 

A still further object of the present invention is 50 
to provide an automatic system easily obtained by 
assembling a series of apparatuses and methods 
having the above features. 

An additional object of the present invention is 
to apply the precise color expression obtained by a 55 
color ink printing method using liquid ink not only 
to an industrial field but also to a domestic interest 
field. 



To achieved the above objects, according to a 
first aspect of the present invention, there is pro- 
vided a transfer medium including a transfer por- 
tion having a transfer characteristic capable of sep- 
arating only a region imparted with ink. The trans- 
fer portion may include, at least on the surface 
side, a liquid reactive resin layer enabling the par- 
tial transfer by. imparting of a liquid ink as the 
above ink. The liquid reactive resin layer may ex- 
hibit an adhesive property and permeability by 
imparting of the above liquid ink. The liquid reac- 
tive resin layer may be made of a resin having no 
adhesive property, and which has a separation 
layer exhibiting an adhesive property by application 
of an external force, on the inner surface side from 
the liquid reactive resin layer. The liquid reactive 
resin layer may be made of a water-soluble resin. 
In the transfer medium, on a base material, the 
"liquid reactive resin layer as the outermost layer 
may be formed by way of a bonding layer having a 
bonding force with the base material reduced, by 
application of an external force. 

To achieve the above object, according to a 
second aspect of the present invention, there ? is 
provided a method of forming an image by 'Hnk 
transfer, including the steps of: imparting a liquid 
ink corresponding to the mirror image to a final ink 
image on the above transfer medium; contacting 
the liquid reactive resin layer side of the transfer 
medium with an image support to which the image 
should be transferred; and heating and/or pres- 
surizing the laminated body from the transfer me- 
dium, thereby transferring an ink image on the 
image support. The imparting of the liquid ink may 
be performed by ink droplet by ink jet printing. The 
image support may be a cloth. 

The method of forming an image is very effec- 
tive for a cloth as a printing medium. However, the 
present invention may be extensively applied to 
other printing media with the surfaces thereof not 
obstructing the sticking of adhesive materials, such 
as paper sheets, surfaces of metal plates and 
wood. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view showing the essential portion of 
an ink jet printing apparatus used in embodi- 
ments of the present invention; 
Fig. 2 is a view showing one example of a 
transfer medium used in the embodiments of 
the present invention; 

Fig. 3 is a block diagram showing one example 
of a method of performing a textile printing to a 
cloth in the embodiments of the present inven- 
tion; 

Fig. 4 is a view showing the construction of an 
ink jet printing head applicable for the present 
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invention; and 

Fig. 5 is a view showing the construction of a 
color ink jet printing head applicable for the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the present invention, by use of the transfer 
medium including a transfer portion having a trans- 
fer characteristic capable of separating only a re- 
gion imparted with ink, the transfer from an unnec- 
essary portion of a transfer medium can be sup- 
pressed, thereby solving the conventional problem 
in spoiling the material of an image .support to 
which an image is transferred. Here, the expression 
"only a region imparted with ink" is desirable to 
include the state where the region imparted with 
ink is all transferred; however, it may include the 
state where the portion of the region imparted with 
ink, such as a portion of a contour and a portion of 
the transfer portion in the thickness direction is not 
transferred; and may include the state where a 
peripheral portion slightly outside the region im- 
parted with ink is transferred. In each case, the 
present invention certainly solves the conventional 
problem in that the whole transfer portion is trans- 
ferred. As the typical example of the present inven- 
tion, the transfer portion includes a liquid reactive 
resin layer enabling the partial transfer by impart- 
ing liquid ink. The liquid reactive resin layer in- 
cludes types being reactive with dye or, solvent in 
ink, and with the combination thereof. 

The transfer medium of the present invention 
has a liquid reactive resin layer in which a transfer 
portion exhibits an adhesive property and perme- 
ability against an image-support. The liquid reactive 
resin layer is not necessarily constituted of one 
kind of layer, and may be constituted of two kinds 
of layers each having an adhesive property and 
permeability. In this case, a layer having perme- 
ability and a layer having the adhesive property are 
arranged from the side of an image support in this 
order, which is effective to shift a transfer portion. 
Moreover, in this case, since the layer having an 
adhesive property, that is, the separation layer is 
not directly contacted with the image support, the 
bonding force of the separation layer is difficult to 
be applied to the image support, and therefore, it is 
important to add an external force for accelerating 
the bonding force. As the external force, the force 
by heating and pressurization is effective. Accord- 
ingly, the separation layer is preferably constituted 
of a material exhibiting an adhesive property by 
imparting ink and increasing the bonding force by 
heating and pressurization. The materials having 
the characteristic of increasing the bonding force 
by heating and pressurization have been variously 



known. On the other hand, a layer having per- 
meability which is directly contacted with an image 
support has a characteristic of no adhesive prop- 
erty, so that a region not imparted with ink, that is, 
s a region where the transfer is unnecessary is not 
transferred. 

The shift of an image to an image support 
becomes possible by the effect of these adhesive 
property and permeability. In this case, the addition 
10 of an external force is effective to certainly transfer 
an image. Here, the external force may include 
pressure, heat, steam, or the combined force there- 
of. 

The liquid reactive resin layer, which is pro- 

75 vided with a separation layer, as needed, is effec- 
tive by itself; however, to achieve the easy han- 
dling, these layers may be provided on a base 
material. In this case, the above layers must be 
forcibly bonded on the base material before the 

20 imparting of ink, so that a bonding layer may be 
interposed in between. The bonding layer, how- 
ever, must not obstruct the transfer of an image. To 
satisfy the characteristic, the above external force 
may be used. For example, it is desirable that 

25 when the external force, for example, heat is ap- 
plied, the bonding layer is melted and is reduced in 
viscosity, to be thus lowered in the bonding force. 
The bonding layer is not essential in the present 
invention; however, it is effective for certainly per- 

30 forming the shift of an image even by application of 
less external force. 

In the present invention, the partial transfer can 
be achieved by the imparting of ink. .Solvent of a 
liquid ink is not particularly limited, but it generally 

35 comprises water, and thereby a liquid reactive res- 
in layer preferably comprises a water soluble resin. 

Prior to the transfer of an image, the mirror 
image to the original image must be printed on a 
transfer medium, and for this purpose, there may 

40 be used an output unit for forming an image by dot 
matrix, particularly, an ink jet printing apparatus for 
achieving the image formation by ejecting a liquid 
ink. 

The present invention, which provides a new 
45 technique of applying precise color expression by 
a simple transfer textile printing using an ink jet 
technique to a domestic interest field, will be de- 
scribed in detail with reference to the following 
embodiments. 

so. First, there will be an example in which ink is 

imparted to a transfer medium using ink jet print- 
ing. The present invention, however, can be 
achieved by other methods capable of imparting 
ink in a non-contact manner. Fig. 1 shows one 

55 ■ example of an ink jet printing apparatus applicable 
for the present invention; Fig. 2 is one embodiment 
of a transfer medium of the present invention; and 
Fig. 3 is a block diagram showing one embodiment 
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in which transfer type textile printing is performed 
to a cloth using these ink jet printing apparatus and 
transfer medium. 

Fig. 1 shows the main construction of a feeding 
means of a transfer medium and an ink jet printing 
means. The operation for imparting an ink to a 
transfer medium according to the present invention 
will be described with reference to Fig. 1. 
Hereinafter, the formation of a mirror image on a 
transfer medium by the imparting of ink is simply 
referred to as "printing". 

First, the surface of a base material of polyeth- 
ylene terephthalate (hereinafter, referred to as 
"PET") is pre-treated for receiving ink droplets. 
The base material is th'en cut, thus .forming a cut- 
sheet like transfer medium 707. The transfer me- 
dium 707 is set on the upstream side in the feed- 
ing direction from a pair of feeding rollers (feeding 
drive roller 703 and feeding driven roller 704) as a. 
feeding means in an ink jet printing apparatus. 
After the preparation of the ink jet printing (re- 
covering of an ink jet head and set-up of image 
data), the printing on the transfer medium is start- 
ed. The feeding drive roller 703 and feeding driven 
roller 704 are first rotated, and the cut-sheet 
shaped transfer medium 707, the leading edge of 
which abuts on the feeding drive roller 703, is 
drawn in a press-contact portion of the feeding 
rollers. The transfer medium 707 is thus automati- 
cally mounted onto the feeding means. The trans- 
fer medium 707 has a sufficient feeding ability 
because of the stiffness of PET, and it is stabiy 
subjected to the feeding and the ink jet printing in 
the same manner as in a plain paper sheet fre- 
quently used. Next, an ink jet printing portion pro- 
vided in the feeding path is operated in synchro- 
nization with the feeding of the transfer medium, 
thereby performing the printing on the transfer me- 
dium on the basis of the image data. The transfer 
medium, which is discharged from the ink jet print- 
ing apparatus after printing holds an ink on the 
surface. The surface bearing the image (opposed 
to the base material) of the transfer medium i,s 
overlapped on an objective cloth, and heated by 
means of a steam iron from the side of the base 
material, so that the ink held on the transfer me- 
dium is shifted (transferred) on the cloth. After the 
removal of the transfer medium, the cloth is natu- 
rally dried, being fixed by heating as needed, and 
is washed. It is further naturally dried, thus obtain- 
ing the cloth to which the image is transferred. 

(Ink Jet Printing Apparatus) 

The construction of each essential portion of 
the ink jet printing apparatus shown in Fig. 1 will be 
described below. In this figure, a carriage 706 
mounts an integral printing head cartridge 702 in- 



tegrally including four ink tanks 701 respectively 
containing inks having four kinds of colors, black, 
cyan, magenta and yellow and four printing heads 
174 (see Fig. 4) for ejecting four color inks. In this 
5 embodiment, to stably perform the automatic 
mounting of a transfer medium to a pair of the 
feeding rollers, a feed tray 705 is provided. Only 
by inserting the transfer medium 707 along the 
feed tray 705, the leading edge of the transfer 
io medium correctly abuts on a feeding drive roller 
703. In such a state, by rotating the feeding drive 
roller 703, the leading edge of the transfer medium 
707 is correctly led to the press contact portion of 
the feeding rollers, and is automatically mounted in 
15 the feeding rollers without any generation of me- 
andering and wrinkling. In the case where the feed 
tray is not prepared, the leading edge of the trans- 
fer medium may be touched to the press contact 
portion of the feeding rollers, and the feeding drive 

20 roller may be rotated. Moreover, the known paper 
feed registration adjustment mechanism may be 
applied. The feeding drive roller 703 is rotated; in 
the direction of the arrow <r> while suppressing «the 
transfer medium 707 automatically mounted in,as- 

25 sociation with the feeding driven roller 704, thereby 
sequentially feeding the transfer medium 707. 
When no printing, or when the printing heads are 
recovered, the carriage 706 stands by at the home 
position (not shown). 

30 With this construction, the actual printing is 

performed as follows. First, the carriage 706 at the 
position (home position) shown in the figure before 
printing is moved along a carriage guide shaft 708 
according to a printing start command, and dis- 

35 charges four color inks from nozzles on the printing 
heads 174 with timing on the basis of a read-out 
signal of a linear encoder, so that the printing is 
performed by a printing width (d> on the printing 
surface of the transfer medium. By this scanning 

40 for printing, the black, cyan, magenta, and yellow 
inks are ejected in this order, thus forming ,a mirror 
image. After the printing is completed up to the 
end portion of the transfer medium, the carriage is 
returned to the original home position, and the 

45 printing for the next line is performed again. Until 
the first printing is completed and the second print- 
ing is started, the transfer medium is fed by the 
printing width <d> by the rotation of the ejected 
feeding drive roller 703. By repeating the printing 

so and feeding of the transfer medium by the printing 
width <d> for each one scanning of the carriage, the 
whole printing on the transfer medium is com- 
pleted. At the time when the printing is all com- 
pleted, the transfer medium is discharged by the 

55 feeding means, and simultaneously the platen 709 
which forms the flat printing plane at the printing 
operation is tilted in the discharge direction for 
assisting the discharge of the rear end portion of 
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the transfer medium. A spur roller may be provided 
on the downstream side from the printing portion to 
assist the discharge of the transfer medium and to 
stably suppress the transfer medium at the printing 
portion. 

Moreover, in this ink jet printing apparatus, the 
ejected amount of ink can be adjusted/selected 
according to the kind of a transfer medium used. In 
the case of printing on a plain paper sheet, the 
maximum ejected amount of ink is restricted in 
terms of the lowering of resolution, bleeding be- 
tween colors, strike through, and increase in the 
fixing time. In general, for a water-based ink, the 
maximum ejected amount of ink is designed to be 
in the range of 16 to 28 nl/mm 2 . However, in the 
case of printing on a special medium just as in the 
present invention, the ejected amount of ink may 
be increased according to the characteristic of a 
portion imparted with ink. In this embodiment, the 
ejected amount of ink can be increased as needed, 
by performing a high density printing with a print- 
ing speed lower than that corresponding to the 
printing frequency, for example, performing a dou- 
ble density printing at the printing speed reduced 
into a half, performing the overlapping printing by 
plural times of scanning in the same printing re- 
gion; controlling the ink jet head drive for increas- 
ing the discharge amount of ink, for example, in- 
creasing the heat reserving temperature for the 
thermal ink jet head or performing multi-pulse 
drive. 

Fig. 4 is a view for explaining the construction 
of the printing head 74 for ejecting ink. One end of 
a wiring board 80 is connected to the wiring portion 
of a heater board 81. and the other end of the 
wiring board 80 is provided with a plurality of pads 
corresponding to electric-heat energy converting 
bodies for receiving electric signals from the main 
body of the apparatus. Accordingly, the signal from 
the main body of the apparatus is supplied to the 
electric-heat energy converting bodies. A metal 
made support 82 for supporting the rear surface of 
the wiring , board 80 becomes the bottom plate of 
the ink jet unit. A pressing spring 83 includes a 
portion bent in an approximately U-shape in section 
for linearly and elastically applying a pressure on a 
region near ink discharge ports of a grooved top 
plate (having a groove forming a wall surface of 
each nozzle for ejecting ink); a claw hung using an 
escape hole provided on a base plate; and a pair of 
rear legs for receiving a force applied to a spring 
by a base plate. By this spring force, the mounting 
of the wiring board 80 press-contacts the grooved 
top plate 84. The wiring board 80 is stuck on the 
support by adhesive. 

A filter 86 is provided at the rear portion of an 
ink supply tube 85. An ink supply member 87 is 
formed by molding, and the grooved top plate 84, 



an orifice plate portion 880 and a flow path led to 
each ink supply port are integrally formed. The ink 
supply member 87 is simply fixed on a support 82 
by passing two pins (not shown) on the rear sur- 

5 face side of the ink supply member 87 through two 
holes 88, and thermally fusing the two pins to the 
support 82. In the case, a gap between the orifice 
plate portion 880 and the ink supply member 87 is 
sealed, and the gap between the orifice plate por- 

io tion and the front end portion of the supporting 
substrate 82 is perfectly sealed. 

Fig. 5 shows the structure of a four head- 
integral ink jet cartridge 702 in which the above 
four heads 174 for ejecting inks having four colors 

75 of black, cyan, magenta and yellow are integrally 
provided in a frame 170. The four printing heads 
are fixed in the frame 170 at specified intervals and 
in the state that the registration in the direction of a 
nozzle row is adjusted, in this embodiment, the 

20 accuracy of the mutual ejected positions of color 
inks is enhanced by adjustment by use of the 
mechanical reference planes of the heads; how- 
ever, it may be adjusted by temporarily mounting 
the printing heads on the frame and measuring the 

25 actual ejected positions thereby directly adjusting 
the mutual ejected positions of color inks on the 
basis of the data. Reference numeral 171 des- 
ignates a cover of the frame; 174 is a connector for 
supplying an electric signal from the main body of 

30 the printing apparatus to each of the pads provided 
on the wiring board of the four printing heads. The 
integral assembly of the four heads is desirable in 
handing and improves the accuracy of the mutual 
ejected positions of color inks, and further it has an 

35 effect to reduce number of the signal lines con- 
nected to the main body of the printing apparatus. 
For example, the signal lines for the four heads, 
such as GND lines are made in common on the 
connector substrate 172, thus reducing the number 

40 of the lines. The printing signal lines can be made 
in common by providing an jntegral circuit board 
for performing time division drive for each head. 
The reduction in the number of the electric signal 
lines is effective for a color machine or multi-nozzle 

45 high speed machine having a large number of 
signal lines. 

(Transfer Medium) 

so Fig. 2 is a typical sectional view showing the 

construction of one example of the transfer me- 
dium 707 used in the above description. 

The transfer medium is mounted on a feeding 
means of an ink jet printing apparatus, and is 

55 formed with an image. The function necessary for 
the transfer medium is as follows: namely, the 
transfer medium must be certainly fed in the print- 
ing apparatus and must certainly receive ink 
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droplet for forming an image on the surface; and 
when the surface (liquid reactive resin layer) of the 
transfer medium is overlapped on an image sup- 
port and applied with an external force such as 
heat from the base material side of the transfer 
medium, the ink forming the image must be suffi- 
ciently transferred from the transfer medium to the 
image support. Accordingly, in the transfer me- 
dium, a thermally melting material which is lowered 
in viscosity upon heating is provided on the base 
material as a bonding layer. 

The base material 601 is preferably required to 
be excellent in heat-resistance, and may include 
known heat-resisting films, for example, films of 
polyester such as polyethylene terephthalate, poly- 
carbonate, cellulose triacetate, and cellophane; pa- 
pers such as woodfree paper, semi-woodfree pa- 
per, art paper, and cast coated paper; plates such 
as glass plate. 

The bonding layer 602 laminated on the base 
material is preferably required to comprise a ther- 
mally melting material being lowered in viscosity 
upon heating, preferably a material having a rela- 
tively low molecular weight and having a clear 
melting point. For example, it may include wax 
materials such as carnauba wax, paraffin wax, sazol 
wax, microcrystalline wax, and caster wax; and 
higher fatty acids or metal salts thereof and de- 
rivates of ester, such as stearic acid, palmitic acid, 
lauric acid, aluminum stearate, lead stearate, bari- 
um stearate, zinc stearate, methylhydroxystearate, 
and glycerol monohydroxystearate. These may be 
used in the form of being independent or being 
blended. To reduce the bonding force with the 
support upon heating for enhancing the separation 
of a region imparted with ink, the above bonding 
layer 601 may be provided with a layer including 
aggregate of particles formed of colloidal silica, a 
material having a relatively high crystallinity or 
emulsion. Moreover, the bonding layer 601 may be 
added with inorganic salt or fine particles as need- 
ed for adjusting the physical properties such as 
melting point and melting viscosity. The bonding 
layer is not necessarily perfectly separated from 
the base material at the time of the transfer of an 
image to the image support, and may be stayed on 
the base material or cut in the interior thereof. 

The important physical property of the bonding 
layer is a melting point or melting viscosity. These 
are selected according to an external force used 
for the transfer of an image. When a heat source is 
set at about 300 • C and a pressure is set at about 
10 kgf/cm 2 or less, the material of the bonding 
layer is suitably selected. The melting point is 
preferably in the range of 30 to 200 and the 
melting viscosity at 150*C is preferably in the 
range of 0.002 to 200 Pa-s (rotary viscosity me- 
ter). For a material having the above physical prop- 



erty, an external force may be applied by a domes- 
tic steam iron. 

The separation layer 603 laminated on the 
bonding layer 602 may include a material having a 
5 relatively high molecular weight which is softened 
upon heating and exhibits an adhesive property. 
For example, there may be used polyamide resin, 
polyester resin, epoxy resin having a very high 
molecular weight, polyurethane resin, polyacrylic 
w resin (such as polymethylmethacrylate, and 
polyacrylicamide), petroleum resin, rosin derivative, 
coumarone-indene resin, terpene resin, polyolefin 
resin (such as polyethylene, plypropylene, poly- 
butene, and ethylene-vinylacetate copolymer), 
15 polyvinylether resin, polyethyleneglycol resin, 
elastomer, natural rubber, stylene-butadiene rub- 
ber, and isoprene rubber. These may be used in 
the form of being independent or blended. The 
material of the bonding layer is not particularly 
20 limited in solubility against water or organic solvent, 
and may be used in the form of emulsion. 

The important physical property of the separa- 
tion layer is a softening temperature. Since the 
material of the bonding layer has a relatively nigh 
25 molecular weight and is not clearly in melting,' it is 
specified in terms of softening temperature. The 
softening temperature of the material is in the 
range of 50 to 200 °C and is selected in associ- 
ation with the difference between the melting point 
30 of the bonding layer and the same. The tempera- 
ture difference becomes important when an exter- 
nal force is heat. Since heat energy is applied from 
the base material and is transmitted from the base 
material by -way of the bonding layer, the softening 
35 temperature of the separation layer is preferably 
less than the melting point of the bonding layer. 
The initial temperature difference between both the 
layers is preferably within 50 °C. 

The bonding layer 602 is intended to control 
40 the shift of the portion imparted with ink to the 
image support at the time of- the transfer, and it 
may be not particularly provided. Namely, in the 
case that the adhesive force of the separation layer 
is strong against the image support, and is weak 
45 against the base material side when the external 
force is applied to the transfer medium, the image 
can be sufficiently shifted without the bonding lay- 
er. 

The liquid reactive resin layer 604 is required 
so to hold the imparted ink, and is preferably made of 
a material soluble in the solvent of ink. Since water 
is generally used for the solvent of ink used for ink 
jet printing, a water soluble resin is preferably 
used. In the case of using a water soluble resin, 
55 only the corresponding portion of the water soluble 
resin is readily dissolved when ink droplet is im- 
parted, to form pores or recesses, thereby holding 
the ink droplet therein. The water soluble resin may 
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include starch, casein, gelatin, maieic anhydride 
resin, melamine resin, urea resin, SBR latex, so- 
dium alginate, carboxymethylcellulose, polyvinylal- 
cohol, polyvinylpyrrolidone, hydroxycellulose, and 
polyethyleneoxide. These may be used in the form 
being independent or blended. When an ink droplet 
is stuck on the layer, a printing image is not 
necessarily fixed thereon; accordingly, various wa- 
ter soluble resins can be used. 

When an ink droplet is imparted, the corre- 
sponding portion of the water soluble resin is dis- 
solved, and the viscosity is lowered by the dissolu- 
tion, that is, the change in the state, which gives 
the adhesive property. The adhesive property at 
this time is dependent on the solubility of the 
material and the amount of the imparted ink, which 
further contributes to the transfer of ink at the time 
of the transfer, in the case where the adhesive 
force is large, the liquid reactive resin layer can 
include the function of the separation layer. 

The liquid reactive resin layer can be used, in 
terms of holding of ink, in the form of the emulsion 
in which a material insoluble in water is diffused in 
water. It may include emulsions of styrene-acrylic 
co-polymer, vinylacetate resin, vinylacetate-acrylic 
co-polymer, vinylacetate-veoba co-polymer, 
vinylacetate-malleate copolymer, vinylacetate-ethyl- 
ene co-polymer, vinylacetate-ethylehe-vinylcloride 
co-polymer, and epoxy resin. The emulsion is re- 
quired to remain the hydrophitic group after the 
formation of each layer, and to easily suppress the 
bleeding in terms of holding of ink, that is, holding 
of an image, and thereby it is required to have a 
relatively high minimum film forming temperature. 
The minimum film forming temperature is prefer- 
ably 50 'C or more under the consideration of the 
temperature at which ink is imparted to the transfer 
medium. On the other hand, in the case where ink 
is made of organic solvent, the material soluble in 
the solvent may be used for the liquid reactive 
resin layer. 

To laminate each layer described above, there 
may be used the known methods, for example a 
method of preparing a solution in which materials 
constituting layers are dissolved in a solvent, and 
coating the solution using a bar coater, roll coater 
and applicator; a method of sequentially laminating 
and drying materials by screen printing; and a 
method bonding or press-bonding film-like materi- 
als for forming layers. The thickness of each layer 
is not finely controlled so much, and may be set in 
association with the characteristics described 
above to be in the range of 0.5 to 50 urn. 

(Image Support, Image Transfer Method) 

A cloth as an image support used in the 
present invention may not be particularly limited, 



and may include the ordinary type. However, since 
dye, pigment and the like as components of an ink 
are generally anionic, a cloth treated with cationic 
material (cationic cloth) is desirable for increasing 
5 the dyeing affinity of an image after the transfer. 
The cationic cloth may include natural fibers such 
as cotton, sheep wool, and silk; and synthetic fibers 
such as nylon and rayon. 

The transfer of an image on a cloth using the 
w transfer medium having the above construction is 
simply performed by heating using a steam iron. 
The bonding layer is melted by heating to lower 
the bonding force between a separation layer and a 
base material, and the separation layer exhibits the 
75 adhesive property at the same time of melting and 
is separated from the base material together with 
the ink, and is bonded on the cloth and is perme- 
ated within the fiber of the cloth. At this time, at the 
contact portion between the transfer medium and 
20 the cloth, the portion not imparted with ink in the 
separation layer is not transferred because the 
water soluble resin layer having no adhesive prop- 
erty against the cloth is interposed at the interface 
of the contact portion. Even if the portion not im- 
25 parted with ink in the separation layer is transferred 
to the cloth, it can be removed by water-washing in 
the subsequent process because it presents on the 
cloth together with the water soluble resin layer. 
Here, the treatment of a cloth will be simply 
30 described. In forming an image cloth on a cloth, a 
material having a polarity is preferably added to the 
cloth for improving the dyeing and the fixing of the 
dye. By the above treatment of the cloth performed 
during or after printing, the dye having ionicity in 
35 ink is aggregated by the ionic bonding, and is 
increased in its fixing to. the cloth fiber. Accord- 
ingly, the treatment of a cloth may be performed 
before or after printing. The material having a po- 
larity may include water soluble cationic polymers 
40 such as polyallylamine. salt, polyamyl sulfone, and 
dimethyldiallylanmonium chloride; anionic ; high 
polymers such as vinylacetate polymer, and modi- 
fied synthetic rubber. The above material is dis- 
solved or diffused in a solvent such as water or 
45 alcohol, or made in emulsion, which may be lami- 
nated and permeated in the cloth by coating or 
spraying. In particular, in the post-treatment, to 
avoid the bleeding and flow-out of dye before ag- 
gregation, it is effective to increase the viscosity of 
so the solution or to use the nonaqueous solvent. The 
treatment solution can be removed by washing, 
and does not harm the quality of the cloth. 

To enhance the fixing of the image against 
washing, chemical color fixing, heat-treatment by 
55 steam iron and steam treatment by a steamer are 
effective. 
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Example 1 

A 10% emulsion of oxidized polyethylene hav- 
ing a melting point of 130°C was coated on a PET 
film 601 having a thickness of 100 urn by a roll 
coater and then dried at 100 °C, thus forming a 
bonding layer 602 having a thickness of 10 urn. 
Next, a 30% emulsion of ethylene-vinylacetate co- 
polymer having a softening temperature of 90 *C 
was coated on the bonding layer 602 by the roll 
coater and dried at 60 'C, thus forming a separa- 
tion layer having a thickness of 20 um. The sepa- 
ration layer 603 exhibits an adhesive property upon 
heating. A 10% water solution of polyvinyl alcohol 
was coated on the separation layer 603 and dried 
at 50 *C by hot air, to form a liquid reactive resin 
layer 604 having a thickness of 10 um, thus obtain- 
ing a transfer medium. The large size transfer 
medium thus obtained was cut by means of a slit 
cutter, to form a sheet-like transfer medium 707 
having a size of A4. The reason why the above 
coating materials are all made of the aqueous 
materials is that the materials in ink excluding dye 
can be washed by water after the image is trans- 
ferred to a cloth. A mirror image was printed on the 
transfer medium 707 using the ink jet printing ap- 
paratus shown in Fig. 1. After the printing was 
completed, the transfer medium 707 was dis- 
charged from the ink jet printing apparatus, was 
naturally dried for 10 min. 

The transfer medium 707 was then contacted 
with a cloth and the image was transferred thereon. 
A cloth of 100% of cotton as the cloth was sub- 
jected to dyeing control using the following treat- 
ment solution for further improving the dyeing per- 
formance of ink at the time of the ink transfer, thus 
obtaining the cloth. The above dyeing control is 
performed depending on the composition of the ink 
used. In general, an anionic direct dye is frequently 
used in ink jet printing; accordingly, by applying 
cationic treatment to the cloth, ion bonding is gen- 
erated at the time of the transfer, thus readily 
accelerating the fixing of the dye. 

The dyeing control for the cloth was performed 
by the steps of preparing a treatment solution (A) 
(100 parts by weight of urea, 30 parts by weight of 
sodium hydrogencarbonate, 10 parts by weight of 
metanitrobenzene sodium sulfonate, and 860 parts 
by weight of water) according to the desired cloth 
and ink jet ink; treating the base cloth using the 
treatment solution (A) through a close pattern with 
100 meshes by a printer of tinmer type; and drying 
the base cloth at 100 °C for 2 min. Alternatively, 
the above dyeing control was performed using a 
treatment solution (B) which was prepared by agi- 
tating a mixture solution (10 parts by weight of CI 
reactive blue-49, 25 parts by weight of diethylene 
glycol, and 65 parts by weight of water) for 2 hr, 



followed by filtering. 

Subsequently, the ink imparted surface (print- 
ing surface) of the transfer medium 707 after being 
naturally dried was overlapped on the surface of 

5 the cloth on which the image was to be formed. 
The transfer medium 707 was placed on the flat 
surfaces with the base material 601 directed up- 
ward, and was heated and pressurized over the 
surface from the base material 601 side using a 

10 domestic steam iron adjusted on the contact sur- 
face at about 120*C. After that, the transfer me- 
dium 707 was left as it was until the temperature of 
the base material 601 was returned to room tem- 
perature. The transfer medium 707 was then sepa- 

75 rated from the cloth. The original image data by the 
ink jet printing apparatus emerged clearly on the 
cloth. 

After completion of the transfer, the following 
post-treatment for dye fixing may be effectively 

20 performed to improve the fixing of the image 
against water washing. The post-treatment is in- 
tended to improve the fixing of the dye against. the 
fiber using the ionicity of the dye as the color 
material. The post-treatment includes a method of 

25 exposing the cloth in steam at a temperature over 
100°C for accelerating ion bonding between the 
dye and fiber in the presence of water content 
thereby enhancing the fixing of the dye; imparting 
a material having a polarity, and aggregating the 

30 dye molecules by ion bonding between the dye 
and ions thereby enhancing the fixing of the dye; 
or covering the fiber of the dyeing portion by a 
color fixing agent used for the general textile print- 
ing thereby enhancing the fixing of the dye. 

35 

Example 2 - 

A film of triacetylcellulose having a thickness of 
50 um was used as a base material. On this base 

40 material, paraffin wax having a melting point of 
60 0 C was coated by hot melt, thus forming a 
bonding layer having a thickness of 5 urn. On the 
bonding layer, a water soluble liquid reactive resin 
layer made of polyvinylpyrrolidone having a thick- 

45 ness of 10 um was formed, thus forming a transfer 
medium. The transfer medium was cut in a size of 
A4. A mirror image was then printed on the transfer 
medium using the ink jet printing apparatus shown 
in Fig. 1. After that, the transfer medium thus 

50 printed was overlapped on a cloth as in Example 1, 
which were placed on a flat plate-like member. A 
roller kept at about 90 *C was then rotated on the 
above film at a speed of 5 mm/sec. After scanning 
over the surface of the base material, the transfer 

55 medium was separated form the cloth, as a result 
of which a clear printing image was obtained on the 
cloth. 
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In this example, there is no separation layer 
described in Example 1; however, the layer of 
polyvinylpyrrolidone is water soluble by itself and 
thereby keeps the liquid ink from significantly gen- 
erating the bleeding in the plane direction and 
contains a slight amount of water and exhibits a 
suitable adhesive property and flowability, which 
are continued for some time. On the other hand, 
paraffin wax has a crystallinity, and is melted by 
heating and loses the bonding force between the 
triacetylcellulose film as the base material and 
polyvinylpyrrolidone as the liquid reactive resin lay- 
er. With these properties, the ink held in the trans- 
fer medium tends to be shifted to the cloth. More- 
over, polyvinylpyrrolidone -does not generate the 
adhesive property and flowability at a region not 
imparted with ink, so that there is no portion contri- 
buting to the transfer of ink except for the image 
formation portion. Since the wax component is 
transferred somewhat to the cloth together with the 
resin containing dye, the cloth exhibits durability 
against water without any special treatment be- 
cause of the hydrophobic property of wax. 

Example 3 

A woodfree paper having a thickness of 40 urn 
was coated with silicone resin to a thickness of 5 
um on one surface, to form a bonding layer. The 
bonding layer of silicone resin was coated with a 
solution, obtained by dissolving polyamide resin 
having a softening temperature of 90° C in a sol- 
vent composed of isopropylalcohol and 
methylethylketone at a mixture ratio of 7:3, by a 
wire bar and dried, to form a liquid reactive resin 
layer having a thickness of 20 um, thus forming a 
transfer medium. The transfer medium was cut in a 
shape of B5. A mirror image was printed by oily ink 
on the transfer medium by means of the ink jet 
printing apparatus using a piezoelectric element. 
The printed transfer medium was then press-con- 
tacted with a glass having a spherical surface with 
the support side facing outward, and a plane heater 
having the surface temperature of 80 °C was con- 
tacted with the transfer medium from the support 
side for 5 min. After that, the plane heater was 
removed, and simultaneously the above woodfree 
paper was separated, as a result of which a clear 
printing image was stayed on the glass surface. In 
this case, since there presents silicone resin at the 
interface between the woodfree paper and 
polyamide, the woodfree paper as the base ma- 
terial is easily separated. Even in this case, since 
polyamide exhibits an adhesive property at the 
portion imparted with ink by itself, only the portion 
necessary for image formation is transferred. 



Example 4 

A coating solution, in which ethylene- 
vinylacetate copolymer having a softening tempera- 

5 ture of 90 * C was dissolved with toluene, was coat- 
ed on a PET film having a thickness of 100 um by 
a roll coater and dried at 80 'C, thus forming a 
separation layer having a thickness of 10 um. Next, 
on the separation layer, an aqueous emulsion of 

w styrene-acrylic copolymer having a lowest film for- 
ming temperature of 100°C was coated by the roll 
coater, and dried at 70 • C, to form a liquid reactive 
resin layer having a thickness of 6 um, thus for- 
ming a transfer medium. The transfer medium thus 

75 obtained was cut in a size of A4 using a slitter 
cutter. A mirror image was printed on the cut-sheet 
like transfer medium by the ink jet printing appara- 
tus shown in Fig. 1. The printed transfer medium 
was overlapped on a cotton cloth without a pattern, 

20 which were placed on a base of a domestic steam 
iron with the cotton cloth being downside. The 
usual domestic steam iron was contacted with the 
PET film of the transfer medium and was pressed 
over the whole surface of the transfer medium for 

25 about 1 min. After that, the steam iron was re- 
moved, and the laminated body of the cotton cloth 
and the transfer medium was left as it was until it 
was cooled. After the temperature was lowered, the 
PET film was gently separated, as a result which 

30 an image formed on the transfer medium was 
shifted on the cotton cloth, thus enabling the per- 
fect repeatability of the image. 

In this case, since ethylene-vinylacetate 
copolymer constituting the separation layer exhibits 

35 the adhesive property upon heating, the bonding 
force due to the adhesive property is larger for the 
PET film than that for the cloth, and therefore, the 
bonding layer can be omitted. The portion not 
imparted with ink is not shifted to the cloth side 

40 because of the non-adhesive property of styrene- 
acrylic copolymer. 

Example 5 

45 An emulsion of oxidized polyethylene having a 

melting point of 60 "C was coated on a PET film 
having a thickness of 50 um by a roller coater, and 
dried at 70 °C, thus forming a bonding layer having 
a thickness of 5 um. Next, a 10% water solution, in 

so which 0.01% of fluorine base surface active agent 
was added in a water solution of polyvinyl alcohol, 
was coated on the bonding layer by the roller 
coater and dried at 80 °C, to form a liquid reactive 
resin layer having a thickness of 20 um, thus 

55 obtaining a transfer medium. The reason why the 
surface active agent is added upon coating for 
forming the liquid reactive resin layer, is to improve 
the stability of coating ability upon coating the 
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water-insoluble resin layer with the water solution. 
The transfer medium thus obtained was cut in a 
size of A4 by a slit cutter. 

Then, using the cut-sheet-like transfer medium, 
a mirror image was printed by the ink jet printing 5 
apparatus shown in Fig. 1 in a ejected amount 
twice the usual amount. After printing, the ink im- 
parted to the liquid reactive resin layer was suffi- 
ciently dried by natural drying for 30 min. On the 
other hand, a cotton cloth not treated was slightly w 
wetted by water using a sprayer, and the surface 
imparted with the ink of the transfer medium was 
overlapped on the cotton cloth, which were placed 
on a base of a domestic steam iron. The steam 
iron was placed on the laminated body from the 15 
PET film side constituting the transfer medium, and 
slightly presses it over the surface of the transfer 
medium for about 1 min. After removal of the • 
steam iron, the laminated body was left as it was 
until the temperature was lowered. The PET film 20 
was then separated. The image formed on the 
transfer medium was thus shifted on the cotton 
cloth, thus enabling the ceratin image transfer. 

Even in this example, upon ironing, the bond- 
ing layer is lowered in viscosity by melting, and 25 
polyvinyl alcohol slightly exhibits the adhesive 
property and permeability. However, only the per- 
meability of polyvinyl alcohol makes it difficult to 
transfer the imparted ink; accordingly, the cioth is 
slightly imparted with water for improving the trans- 30 
fer performance of the ink. Moreover, the jet eject- 
ed amount of the ink is made larger in carrying out 
printing on the transfer medium, so that even if the 
dye in the ink permeates within the cloth in the 
thickness direction, the image on the cloth can* 35 
keep the concentration of the ink sufficiently. 

According to the present invention, a transfer 
medium has a transfer portion exhibiting the trans- 
fer characteristic enabling the separation of only a 
region imparted with ink. Preferably, it has a liquid 40 
reactive resin layer enabling the partial transfer by 
the imparting of liquid ink, and a separation layer of 
generating the adhesive property of the transfer 
portion to the image support by the external force. 
This makes it possible to easily form a desired 45 
image in a suitable condition without harming the 
quality at the portion except for the image forma- 
tion portion of the image support. In particular, it is 
possible to apply simple transfer textile printing to 
a domestic interest field even if a cloth is used for 50 
the image support. 

A transfer medium including a transfer portion 
having a transfer characteristic capable of separat- 
ing only a region imparted with ink. 



Claims 

1. A transfer medium including a transfer portion 
having a transfer characteristic capable of sep- 
arating only a region imparted with ink. 

2. A transfer medium according to claim 1, 
wherein said transfer portion has, at least on 
the front surface side, a liquid reactive resin 
layer enabling the partial transfer by being 
imparted with a liquid ink as said ink. 

3. A transfer medium according to claim 1 or 2, 
wherein said liquid reactive resin layer exhibits 
an adhesive property and permeability by be- 
ing imparted with said liquid ink. 

4. A transfer medium according to claim 1 or 2, 
wherein said liquid reactive resin layer com- 
prises a resin having no adhesive property, 
and which has a separation layer exhibiting an 
adhesive property by application of an external 
force, on the inner surface side from said liquid 
reactive resin layer. 

5. A transfer medium according to claim 3 or 4, 
wherein said liquid reactive resin layer com- 
prises a water-soluble resin. 

6. A transfer medium according to claim 3 or 4, 
wherein said liquid reactive resin layer as the 
outermost layer is formed on a base material 
by way of a bonding layer having an adhesive 
force between said base material and said 
bonding layer, said adhesive force of said 
bonding layer being reduced by application of 
an external force. 

7. A method of forming an image by ink transfer, 
comprising the steps of: 

imparting a liquid ink corresponding a mir- 
ror image to the ink image on said transfer 
medium according to claims 1 to 6; 

contacting the liquid reactive resin layer 
side of said transfer medium with an image 
support to which the image should be trans- 
ferred; and 

heating or pressurizing said image support 
from the transfer medium side, thereby trans- 
ferring the ink image on said image support. 

8. A method of forming an image by ink transfer 
according to claim 7, wherein the imparting of 
said liquid ink is performed by ink droplet by 
ink jet printing. 

9. A method of forming an image by ink transfer 
according to claim 7 or 8, wherein said image 
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support comprises a cloth. 

A printing article manufactured by said method 
according to any one of claims 7 to 9. 
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